The aim of this article is to put Torsten Hägerstrand's contribution to the development of the activity approach in transport geography into the context of his development of time-geography as an integrative ecological world view. This is discussed from a biographical perspective where experiences in his everyday life and scientific investigations are linked into a theoretical whole. The theoretical approach of Hägerstrand can be traced to experiences several years before he presented his time-geographic approach. He studied conditions for individuals' existence in different geographic, social, and ecological contexts by engaging new methods and cross-fertilizing research fields; he developed precise concepts and a notation system general enough to describe any kind of individual and applicable at different levels of aggregation. He combined theoretical and methodological developments in science with active involvement in the Swedish planning model in various sectors, not least urban and transport planning -at the same time as he criticized the fragmentation of society into separate sectors for policy and planning purposes. The article shows that Hägerstrand's early sources of inspiration were in his struggle to develop both a precise and general time-geographic approach. The activity approach in transport research is ingrained in time-geography since the extension of and distance between locations of resources make transport inevitable. Hence, the human needs of transport are generated from activities in people's everyday lives. Hägerstrand's activity approach was developed in an era when transport prognoses based on the development of demand for transportation as such prevailed. Today, the activity approach is a dominant strand in transportation research.
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Abstract
The aim of this article is to put Torsten Hägerstrand's contribution to the development of the activity approach in transport geography into the context of his development of time-geography as an integrative ecological world view. This is discussed from a biographical perspective where experiences in his everyday life and scientific investigations are linked into a theoretical whole. The theoretical approach of Hägerstrand can be traced to experiences several years before he presented his time-geographic approach. He studied conditions for individuals' existence in different geographic, social, and ecological contexts by engaging new methods and cross-fertilizing research fields; he developed precise concepts and a notation system general enough to describe any kind of individual and applicable at different levels of aggregation. He combined theoretical and methodological developments in science with active involvement in the Swedish planning model in various sectors, not least urban and transport planning -at the same time as he criticized the fragmentation of society into separate sectors for policy and planning purposes. The article shows that Hägerstrand's early sources of inspiration were in his struggle to develop both a precise and general time-geographic approach. The activity approach in transport research is ingrained in time-geography since the extension of and distance between locations of resources make transport inevitable. Hence, the human needs of transport are generated from activities in people's everyday lives. Hägerstrand's activity approach was developed in an era when transport prognoses based on the development of demand for transportation as such prevailed. Today, the activity approach is a dominant strand in transportation research.
Introduction
Professor Torsten Hägerstrand was a modern geographer fostered in the old school of regional geography, with its holistic perspective on the interdependence of nature and mankind across regions.
He argued that geographers should contribute to make the Earth a sustainable home for its various populations and to help people understand not only the promise of new technologies, but also the threat, for example, to resources and life forms. He urged geographers to take on an integrative taskrather than simply combining geographical phenomena -and to "restore the links and reestablish a balance between the biophysical and the human branches of geography which are now mostly carrying on their business widely separated from each other" (Hägerstrand, 1976, p. 330) . He advanced the view that human industrial activities affect land, water, and the life of many species, and gave examples of chemical substances that can be found not only where they are intended to be, but also in many other places and parts of ecosystems where they are not supposed to be. He claimed, "It is more and more clear that mankind has become a geological agent" (Hägerstrand 1993b, p. 161) . He seldom, however, used the term holistic and preferred the term ecologic, which marks the real-world base of his geographical understanding. Hägerstrand wanted to stress the importance of the material aspects of the real world as the basis of life, with an imperative for researchers to take basic constraints into consideration: that natural resources, time, and space are limited -just like the life of an individual. He pointed out that a weakness with non-materially grounded thinking about problems in the real world might lead to decisions that do not sufficiently consider factors that are deeply embedded in everyday thinking and therefore left out. He stated "… that it is very easy to dream up blue-prints for new undertakings but very hard to imagine their fate and their consequences for other legitimate processes when put into practice. Perhaps the trouble is that thought does not encounter in its own world the constraints of space and time" (Hägerstrand, 1976, p. 334) . Hence, he opposed the translation of natural and other resources into economic values as a single basis for decision, since then the material substance of a resource and the distance between the geographical location of its origin and the location of its use were hidden. He wrote, "A world without extension is not a possible world" (Hägerstrand 1991, p. 161) . Thereby, he also pointed to the inevitability of distance and, consequently, the necessity of transportation.
Nevertheless, Torsten Hägerstrand was not a hard-core materialist. His materialism is embedded in a deep concern for the importance of human experiences, reflections, and reasoning for the development of geographical knowledge. This becomes clear when one reads more deeply into his sources of inspiration in autobiographical texts (as in Hägerstrand, 1982 Hägerstrand, , 1983 , into books in his personal library and into the citations he wrote by hand on small sheets of paper from the multitude of readings that he sorted into boxes with themes to serve as inspiration for his future writings.
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The aim of this article is to put the important contribution to the development of the activity approach in transport geography made by Torsten Hägerstrand into the context of his development of timegeography as an integrative ecological research approach. This is discussed from a biographical perspective where experiences in his everyday life and scientific investigations are merged into a theoretical whole -i.e., time-geography as an expression of his ecological world view. Two intriguing things about the theoretical development of Torsten Hägerstrand are, first, that it can be traced to experiences several years before he presented his time-geographic approach and, second, that, in his last major work and intellectual testament The Fabric of Existence (2009), 2 he did not use the term time-geography even though the book as such is an exposé of his time-geographic concepts and its notation system -albeit with focus on the ecological world view.
1 Some books and examples of his boxes of citations have been collected, in accordance with his own will, in the Hägerstrand room at the Department of Thematic Studies, Linköping University, Sweden.
2 The book is in Swedish and the Swedish title is Tillvaroväven.
In the second section of this article, we offer a short biography of Professor Torsten Hägerstrand and indicate some sources of inspiration emanating from his childhood and early university studies. The third section presents the ecological world view that Torsten Hägerstrand presented piece-by-piece over a long period of time. We briefly present time-geographical concepts and the notation system that emanated from his amalgamating experiences from the academy and everyday life into a whole, coherent ecological world view. In the fourth section, his influence on transportation geography is discussed. The final section provides concluding remarks.
2. Torsten Hägerstrand in his life context 1.1 A short biography Torsten Hägerstrand (1916 ) is one of the most internationally renowned Swedish researchers in social science of the last half-century (Lenntorp, 2004 onwards at a frequency of about 20 to 40 articles per year, and there is a considerable increase during the years after his death, peaking at 65 articles (Persson and Ellegård, in press ). Hägerstrand continued as an active senior researcher and appreciated discussion partners until his last days.
Hägerstrand´s influence, however, is not limited to scientific endeavors. His way of analyzing, his methods, and the results of his research all had a substantial impact on societal planning. For example, he actively engaged in the government project led by Swedish minister Alva Myrdal on future research (Hägerstrand, 1972) . The breadth and depth of Hägerstrand´s work is impressive and points to a normative mission for scientists from natural, social, and technical sciences to learn from each other, to cooperate, and to develop integrated approaches in order to create opportunities for a sustainable use of our common world (Hägerstrand and Lenntorp, 1974; Hägerstrand and Lenntorp, 1993) . The combination and integration of ecological, economic, and social aspects -including studies of behavior based on habits -provides a deeper understanding of the interrelations influencing life in the landscape. Hägerstrand presented his ecological approach to politicians and scientists at a conference in January 1977, where he defined the problem of how to understand the contexts of the human world (Hägerstrand, 1977) . He argued for a definition of the concept of ecology broader than the merely biological one dominant at that time. He acknowledged the biological approach, but wanted to include the human influence as it is expressed in societies, and he highlighted the motives for human projects and people's daily activities (Hägerstrand, 1977; 1993a ).
Hägerstrand's last major piece of writing on which he was still working in his final days 3 clearly states the broad ecological approach he advocated, as does one of his last articles (Hägerstrand, 2004) .
Childhood as source of inspiration
Torsten Hägerstrand grew up as the son of the local schoolteacher in the small village of Torpsbruk, in
Moheda municipality in the county of Småland situated in the south of Sweden (Hägerstrand, 1983; Carlestam and Sollbe, 1991) . Forestry and small agriculture dominated the area, and as he grew up the number of other small-scale industries was increasing. The schoolhouse where his family and his classroom were located, provided, together with the schoolyard, his first local geographical and ecological context (Hägerstrand, 1982; . In the schoolyard, he was inspired and gained knowledge about how species of different kinds coexisted side-by-side in one place: man-made artifacts (for example, buildings, tools, and toys) and nature (including animals like butterflies, plants, and birds, as well as stones) occupied and utilized the schoolyard space in different ways and in a daily rhythm given by the presence or absence of the school children. Together, the different kinds of species occupying space in the schoolyard provided opportunities for the children's play and learning.
Some of them also served as the teacher´s examples of how nature can be utilized for human sustenance. Taken together, they can be regarded as place-bound resources at the same time as they appear as restrictions constraining children's activities. The recently established school subject Hembygdskunskap 4 (inspired by the didactic writings of the Swiss pedagogue Pestalozzi) was eagerly taught by the schoolmaster, Hägerstrand's father. His efforts to grasp the whole by integrating the various species occupying the same piece of land by starting from the simple and moving to the more complex, established the ground for a long-standing line of thought for the boy (Carlestam and Sollbe, 1991, p. 206) .
Life in the small village, the contact with animals at the surrounding small farms, and the experience of nature in the forests served as the basis for the young boy's understanding of the world (Hägerstrand, 1982) . As years went by, his reach widened and he took note of how different functions in the farms depended on the knowledge, skills, and different resources of the environment, providing subsistence for people through their work in the fields and forests (Hägerstrand, 1984) . His curiosity and personal experiences provided a base for his analytical thinking about how the world might be organized and how the landscape as a coherent whole could be understood.
Clashes in the encounter of higher education
As the schoolmaster's son, who was constantly expanding his interests in geography and local history, Hägerstrand absorbed at an early age the importance of education, scholarly knowledge, and theories to understanding how the resources of the earth could (or ought to) be distributed and used in an ecological, sustainable way. As a student in Lund, Hägerstrand became increasingly dismayed to find that scholarly knowledge seemed to aim at collecting, sorting, and classifying all the different phenomena of the world within the closed shops of disciplinary organization, while the integrative task of grasping and analyzing the whole context of real life in which difference and variation play a central role was neglected (Hägerstrand, 1976) . Especially, he was uneasy about the situation in which the specialists of science (in its broadest connotation) did not seem to exchange knowledge among each other; instead, each aimed to accumulate individual professional merits by striving to understand some particular phenomenon in their specialty. This meant a delay in any possible development aimed at better grasping totalities, including how various human and animal individuals operate in the world of material phenomena. These kinds of problems were of high interest to Torsten Hägerstrand throughout his life.
A formative research task
One of the first research tasks Hägerstrand was assigned as a PhD student in geography dealt with what happened to small farms and the population in local areas that were left behind when the great wave of emigration from Sweden to the United States took place in the end of the 19th century. His professor, Helge Nelson, gave him this task as part of a larger initiative to write a regional geography of Southern Sweden (Hägerstrand, 1983) . The results of Hägerstrand's work attracted great attention in the scientific community. His method combined the documentary study of population changes from official church records and excursions by bike giving him personal first-hand experience and study of the characteristics of the landscape. The field work was done together with his then-fiancée and later wife Britt Hägerstrand.
Torsten Hägerstrand's investigations in this initial work in the area of emigration led to a new understanding of movement patterns in a population (Hägerstrand, 1950 (Hägerstrand, , 1962 (Hägerstrand, , 1982 . He traced the steps of persons who had moved from one small farm to another to improve their livelihood. One conclusion drawn from this early research challenged the prevailing scientific opinion that emigrants had left from abandoned farms in the landscape. On the contrary, by combining empirical landscape studies of farming conditions and the examination of church records on emigrants, he showed that the abandoned farms lay on marginal, less fertile land, and that the emigrants had left, not from these places, but from farms located in areas with better farming conditions. These better-off farms had been sold by the emigrants, and people from poorer conditions were then able to move into them.
Hägerstrand's approach -following the paths of individuals from place to place over time, revealed that people´s life histories could be described as a sequence of movements, i.e., a sort of movement chain. Within this perspective, he coined concepts like prime movement, stations, and replacement movements (Hägerstrand, 1962) . This was then a new approach in geographical research.
The studies of emigration areas in Sweden made clearer the importance of earlier events in individuals' lives in understanding a later situation, providing in turn the context for still more recent events or chains of events. These empirical studies also inspired Hägerstrand to do the research he presented in his influential thesis Innovation Diffusion as a Spatial Process, 5 published in Swedish (Hägerstrand, 1953 ). Hägerstrand's lines of thought on movement chains and innovation diffusion were further woven together in his creation of the ecological time-geographical approach that became the mark of much of his contribution to the scholarly world (Hägerstrand, 1993a ). Hägerstrand introduced the activity approach in transportation research in the 1960s and his writings were initially frequently cited. There was a dip in citations in this field during the 1980s. However, after the introduction of more effective computer technology, there was a surge in citations to Hägerstrand in transportation research again in the 1990s (Kwan, 2004; Persson and Ellegård, in press ).
Music and the time-geographical notation system
Handicraft, i.e., the craft of the hand and more generally the use of the hand, in its widest sense was one of the domains of inspiration for Hägerstrand. Another important domain was music (Hägerstrand, 1983) . In his childhood he got used to the technical side of this endeavor, helping his older brother turn the pages as he played the organ. Hägerstrand was also given the task of foot-pumping the stream of air to the organ pipes. As a reward for all this, he was introduced to the art of organ playing and learned how to read and interpret the notes. This activity yielded the insight that individual marks on paper could be transformed into tones from an instrument; he learned how to read the sounds of music.
Translation from a musical notation system into instrumental music may be regarded as an early source of inspiration to his later efforts to develop a notation system for his time-geography, the interpretation of which extends beyond its mere visual form (Hägerstrand, 1985) . Time-geographical concepts relate to a time-geographical notation system and resemble notes in the musical notation system. Hägerstrand expanded his reasoning in various ways within geography by using metaphors drawn from music terminology, such as the score (Sw. partitur), the coloring of a tone (Sw. klangfärg) and chord (Sw. ackord) (Hägerstrand, 1978) . Music, handicraft, and agriculture are areas that demand certain knowledge about connections, and the production of a song, a sweater, or a good harvest are the results of a performer's interpretations of an idea about what constitutes a whole and the skills required to materialize it.
2.6 Ecological time-space inspiration: from geese flights to GIS 5 The original title in Swedish is Innovationsförloppet ur korologisk synpunkt (Hägerstrand, 1967 her senses to get acquainted with nature, the culture, the people, and historically important places. She was inspired by people who in different ways had themselves been framed by the landscape in which they lived -and from which they earned their living. From the back of the goose, Nils sees the landscape from above from a perspective in which spectacular natural panoramas and big buildings seem small and limited. But since Nils is a tiny, small character, he also had to see the world from below -through the perspective of the underdog with limited means. In the beginning of the book, before he was shrunk, Nils was not a very considerate type of person; he was lazy and mean. But through his experiences with the geese and widened perspectives both from above and below, Nils gradually developed a broader view and grew and matured in his understanding of social relations and about the relation between humans and nature, that is, ecology in a broad sense. Perhaps the double perspective from below and from above 7 inspired Hägerstrand in his development of the postulates for time-geography, especially the need for opportunities within the time-geographic approach to move from micro to macro level without losing important information (Hägerstrand, 1974) . Perhaps the experiences at the individual level compared against the distanced perspective from above, inspired
Hägerstrand to the development of the general, naked way to describe the different kinds of phenomena that characterize some of the concepts and the notation system of time-geography.
Sometimes in the story, Nils strays and loses contact with his group of geese just because he and they have not made sufficiently clear where to meet after looking for food in separate places. When the geese are about to emit warnings about emerging dangers, they need information about places providing food or protection while they pause for relaxation -that is, navigation instructions. In this way, Selma Lagerlöf illustrates the importance of ordering processes in space and time, precisely enough to transmit important messages on location in time-space. In Hägerstrand's time-geography, the sequential and geographical order is especially fundamental.
Through Nils' journey, many generations of Swedish children have gained insights into the various living conditions of people, and enjoyed glimpses of nature and animal life. Readers get an inclusive view of Sweden as a whole, within which they upgrade their understanding of how the country has been historically woven together by events and processes in society and nature, albeit through a blend of fairy tale and more serious historical narrative. This weaving might have served as one early source of inspiration for Hägerstrand's integrative, ecological approach.
The landmarks of buildings and natural formations in the landscape described by Nils' imaginary flight might be regarded as one source of inspiration for Hägerstrand's early idea to assign coordinates to buildings and land (Hägerstrand, 1955) . Thereby, he laid the foundation of automated geographical information systems (GIS) long before computers had been introduced into service for tasks like land measurement, geographical positioning, or, more recently, GPS navigation systems (Rystedt, 2005 (Carlestam and Sollbe, 1991) . Perhaps such a study, highlighting the risks that might exist in the connections between the technological development of air transport, the increased availability for the many to use the technology, and the possible spread of harmful microorganisms, was too threatening to the emerging passenger air transport sector. Possibly, it was that sheer power aspect of the matter that prevented further exploration of air transport and risk of pandemics in the early phase of universal access to air travel.
For example, the outbreak and spread of SARS and "swine flu" more recently, both closely connected to the air travel system, have indicated the importance of studying this phenomenon. Peter Haggett dedicated his book The Geographical Structure of Epidemics (2000) to Torsten Hägerstrand. The book is a late follower of Torsten Hägerstrand's dissertation; Hägerstrand inspired and encouraged Haggett to write about diffusion waves of diseases. In a chapter on the collapse of space, the role of airborne transportation in the diffusion of diseases is specifically discussed (Haggett, 2000) . (Hägerstrand, 1985, p. 196 ).
There are intentions and ideas behind many human movements in time-space. Human individuals formulate and pursue projects for their livelihood and pleasure. Projects are performed in different environments and are on different scales. 8 Some projects claim couplings (between human and/or nonhuman individuals at a place or on the move). A bounded area designed for one or more reoccurring projects is called a pocket of local order, in which the order is agreed upon and upheld by the individuals involved in the project(s) 9 (Hägerstrand, 1985) .
The fundamental concept of Hägerstrand's time-geographic notation system, with its basic time-space dimensions is the individual path 10 by which an individual's movements in the time-space are tracked (Hägerstrand, 1970 (Hägerstrand, , 1985 (Hägerstrand, , 2009 ). The individual is an undivided entity, a continuant, which is born, produced, or created, and it exists for a time period and thereafter dies, is destroyed or dissolved. The 8 Hägerstrand (1985, p. 201) used the examples writing a letter and organizing a general election.
9 Pocket of local order is close to what Giddens, with reference to Hägerstrand, called locale (Giddens, 1984, p. 118) . 10 Hägerstrand uses the two concepts individual path and trajectory as synonyms.
individual path is the key to understanding many of Hägerstrand's conceptual constructions and notation system. Indivisibleness (Sw. odelbarhet 11 ) is the fundamental basis of all individuals as they are defined in their time-space existence over a time period. Hence, each human and animal constitutes an indivisible individual from birth to death. In an early work, Hägerstrand used the concept of finitude to mark this (Hägerstrand, 1976) . Artifacts are products created by living individuals combining ideas, skills, and raw materials into functioning material things; products exist as non-living individuals until they are
destroyed. An artifact is defined as an individual from its creation to its destruction. There is an embedded process of change in the concept since before they are born/created, the individuals are parts of earlier individuals (parents or raw materials).
In the notation system, elementary events (Sw. elementarhändelse) are used to describe what happens to individuals moving in the time-space, and these events can be used to study production processes as well as innovation processes and everyday life. The elementary events are embedded in the very constitution of time-geographic thought, but they are not presented in a coherent way until
Hägerstrand's final book in 2009. Some important elementary events repeatedly appear during the life of an individual as it is described by the individual path: encounter (Sw. påträffande), which stands for a part of the individual path in which it is about to meet a path of another individual and thus lay the ground for the two to get in touch (Sw. beröring), which illustrates individuals being together at a place or on the move, side-by-side-ness (Sw. bredvidvartannathet), which puts to the fore one of the most overlooked characteristics of individuals' existence: being together at a place for a time periodin an earlier text this was denoted as coupling (Hägerstrand, 1985) . The latter elementary event also relates to the fact that individuals cannot overlap in time and space due to their materiality. The concepts side-by-side-ness and before-and-after-ness are closely connected, where the former relates to place/location and the latter to time (sequence) (Hägerstrand, 1985) . Individuals encountering, getting in touch, and for a while existing side-by-side will after some time part (Sw. åtskiljas) from each other, either one or both of them leaving the place where they got in touch (Hägerstrand, 2009 ).
The elementary event be-in-place-ness (Sw. stationär fortvaro) illustrates that an individual exists over time while he/she/it is located at the same place for a time period, and, consequently, from a transport perspective, nothing happens, since there is no geographical movement. But there is a movement in time, and since most individuals spend more time by being-in-place than being on the move (Eurostat, 2003) , this concept is important.
11 A few examples of the types of concepts Torsten Hägerstrand designed and used are given here after being translated into English, while acknowledging that his linguistically novel constructions in Swedish emerge from his close relation to his mother tongue, making the translation a challenge similar to translating poetry.
The front line of the fabric (Sw. vävfront) is one of Hägerstrand's later constructs (Hägerstrand, 2009 The concepts are developed over time, first the basic ones (such as individual, path, population, project, pocket of local order) which can be regarded as the most important tools for getting deeper into the time-geographic thinking and ecological world view (Hägerstrand, 1970; 1985) . Later these concepts are put into a larger context, aiming at increasing the understanding of how to, in an ecological and sustainable way, utilize and develop the Earth as home and resource for life (Hägerstrand, 2009 ).
If implemented into actions, human projects driven by visions about the future can either lead astray and even into various collapses and disasters or, at best, they can lead to a sustainable development in all its dimensions. The concepts and thinking of Hägerstrand provide us with tools for analysis, grounding for making choices and insightful action. Some of the concepts may at a first glance seem trivial because they are so close to everyday life experiences that they may seem not scientifically relevant. This might obstruct the identification of their theoretical potential, especially for those using theoretical concepts designed at some distance from everyday world reality, for example, in terms of their abstractness. Hägerstand's concepts and notation system help to highlight phenomena that we need to see in order to think ecologically, irrespective of whether these phenomena are perceived to be self-evident as an outflow of everyday knowledge or if they are distinctly new (Hägerstrand, 1984) . In his final book, Hägerstrand returns to Husserl's concept of Gesamtraum (Eng. space-for-all, Sw. allrum) to underline that all individuals of various populations share the Earth's crust, water, and air with each other (Hägerstrand 2009, p. 84) .
Even though the concepts have developed over time, we claim that the line of thought in Torsten there was the land, the sun, and the rain that served as resources for growing crops and breeding animal livestock. Absence of rain was a restriction of farming -and thereby of life. But for later generations, these understandings became hidden as the differentiation between production and consumption in the industrial and, even more, postindustrial society became more pronounced (Hägerstrand, 1984) . Nature is, in the industrialized mindset, looked upon more as an unlimited source of resources to exploit. Hägerstrand worried about it. He wrote, "It is as if our well-developed capacity to store and hold together systems of ideas makes us unable intuitively to feel the limitations of the external world to accommodate our projects." (Hägerstrand, 1985, p. 216) .
Despite the concepts based in everyday life experiences, the world view of Hägerstrand as expressed in his texts invites the readers to think thoughts that from the beginning might seem a bit odd. One such perspective stresses the approach that humans -in certain aspects of application -should be regarded in the same way as we regard other living creatures, i.e., as individuals that occupy space and that use different kinds of resources all through their lives. Such a perspective may seem reductionist and materialistic, but when the argumentation is followed through, it provides a basis for an argument for human responsibility and for sustainable development. Hägerstrand's ultimate aim was to facilitate the understanding of why societal action and use of natural resources both at the limited micro level and in our common existence in the world as a whole should be sustainable. He identified a need for concepts that can be used at all levels (Hägerstrand, 1974; ).
Hägerstrand's efforts to help us understand interlinked natural and socio-technical phenomena, especially in their interplay with the world of humans, are demonstrated in his last book (Hägerstrand, 2009 ). In such a broad field, it is a challenge to create theories with a similar degree of explanatory power as is sometimes generated in more specialized disciplines. Hägerstrand's aim, and his provisional solution, was to provide an investigative tool probing both the breadth and depth of phenomena by outlining the restrictions that humans have to adapt to in order to live their lives and make their choices within them. One such restriction, that he constantly returns to and which is one of the cornerstones in all his approaches, is that all individuals are located in the time-space. The timespace is often, for the sake of didactic simplicity, reduced to two dimensions, as in Figure 1 . The simplification helps outline an argument of reasoning in a particular case. In this context, we want to point to the constant reminder by Hägerstrand of the importance of the physical materiality that characterizes much of our human existence. He worked all his scientific life in opposition to the types of social science in which the material reality is disregarded, or looked upon as so trivial that it is taken for granted, and thus is not included or reflected upon when theories are constructed. As pointed out in the introduction, he was especially concerned about the problems arising in the real world from the economists' reduction of matter to abstract economic value with no geographic location.
Hägerstrand argued that it was important to build bridges between natural and social science and that his contribution was to develop concepts and a world view that researchers from both sides would understand. This would help to spread insights about the ecological base for life and how it could be investigated in a coherent way. Hence, he underlined the importance of how human ideas and values influence people's creation of projects and inform their interpretation of processes and phenomena.
From the early 1970s, Hägerstrand had an ongoing dialogue with his scientific collaborator and associate Anne Buttimer, who once said that what he presented by the notation system was a "danse macabre" 12 wherein the images and perceptions of time and the bio-ecological rhythms were omitted.
In their discussions, Hägerstrand recognized that he had taken for granted the human will, intentions, and experiences behind the individual path describing a human individual. So, he wrote, in his mind the path was not naked (Hägerstrand, 1983, p. 254) .
13,14
Hägerstrand introduced an alternative way to study the range of opportunities people have to realize their projects in the future. Instead of using probability approaches, he created within his timegeographical approach concepts dealing with constraints that limit individuals in their daily activities as they stand at the front line of the fabric. Living individuals are obliged to eat, sleep, and take care of their personal hygiene; most of these activities are performed at home. In addition to these physiologically necessary activities, there are authority, capacity, and coupling constraints (Hägerstrand, 1970; Mårtensson, 1979) . Authority constraints concern laws, regulations, and agreements (e.g., employment agreements that regulate the working hours) and are not easily changed.
In daily life, authority constraints set the limit for when an individual must be at the workplace or when the grocery store is open for customers. In turn, these time limits constrain the time an individual has left for going to and from the workplace and consequently for being at home and socializing with the rest of the family. They also influence the time slot when children should be picked up from nursery school. A parent picking up a child, thereby taking back responsibility for the child from the nursery school, is an example of how people have to couple themselves together in time-space in order to transfer information or responsibility from one to another, i.e., coupling constraints. Capacity constraints concern the individual's skills, knowledge, material assets, and tools; of course, children are less well off in this respect than most adults. Constraints are important tools, for example, in the study of the everyday life opportunities of families in urban and rural areas to fulfill various projects (Hägerstrand and Lenntorp, 1974) .
12 "Anne said to me that the worldview depicted in my kind of diagrams reminded her of a danse macabre. I felt a startling flash of light. I was alarmed. My whole effort had for decades been to work towards a holistic view of geography which should be able to catch evolving life." (Hägerstrand, 2006, p. xi) .
Constraints refer both to phenomena that have occurred in the past and to the possible paths that can be trodden in the future material world. Torsten Hägerstrand was of course aware of the importance of what immaterial phenomena, like individuals' wants, wills, and values, mean to the projects in which people are involved. To underline this, he incorporated into his representation of the material world a related idea of the immaterial world. Thereby, he actualized the importance of what influences people's doings within the limits set up by the constraints (Hägerstrand, 2009; Lenntorp, 1976; Mårtensson, 1979) . Here, Hägerstrand was inspired by the sociologist Alfred Schütz, who argued that overt working results in changes in the outer world, implying that what is done cannot be undone, while covert performance -i.e., thinking about a problem in one's inner world -does not change the outer world, at least not instantly (Hägerstrand, 2009, pp. 162, 238) . On the border between the outer, material world and the inner, immaterial world, human individuals have need for transportation to go somewhere else to do something they want to do. Hence, in order to realize (in the material world) their projects (ideas and goals in the immaterial world) people now and then have to move from one location to another. (Hägerstrand, 1965) . In this article, he also followed the societal and technological developments of the first half of the twentieth century and called the result of these processes a horizontally linked society, wherein modern industries send raw materials, intermediate goods, final products, and employees all around the world to reach global consumer markets (Hägerstrand, 1965) . Later, Hägerstrand related the development and strengthening of horizontal links to differences in power attributed to different places and to transportation: "Speedy vehicles tend to strengthen political and economic hierarchies in favor of the centers and at the expense of the peripheries" (Hägerstrand 1985, p. 213 (Hägerstrand, 1985, p. 206) .
With the principle of return as point of departure, Hägerstrand presented the concept of a prism. It is that part of the total time-space that is within future reach of an individual during the period of the day when she can be away from her home (nest) (Hägerstrand, 1970; 1985) . Bo Lenntorp elaborated on the concept and made considerable contributions in the further development of the time-space prism (Lenntorp, 1976) . He developed a simulation model useful for trying various organizations of transportation in cities. Many researchers have followed this line of time-geographic transportation research (Persson and Ellegård, in press ).
Hägerstrand's private experiences in the organization of public transport in the mid 1900s led him reflect on the differences between walking, biking, and going by car in relation to being a passenger on public transportation. His theoretical generalization was that while individually controlled means of transportation result in relatively simple prism configurations, "public transportation, with its less dense network of times and its time tables, produce far more complicated space/time caves." (Hägerstrand, 1985, p. 206) . Hence, if two persons are about to perform a similar daily activity program, the person who is a passenger on public transportation most probably has to set aside more time for transportation (including waiting and changes between lines) than a person using individual means of transportation (like bike or car). Sometimes it is impossible for the public transport passenger to fulfil the activity program. This makes it difficult for the public transportation passenger to fill the daily activity program with activities located at several different places and, hence, the passenger's prism includes fewer opportunities. However, in both cases it is possible just to move along one single path through what was the prism of the individual when the day started (Hägerstrand, 1970) .
Non-transport focus in transport research
Hägerstrand's writing on transport research is not basically oriented to transportation. Instead, he was interested in the life trajectories of individuals (one-by-one and interlinked in family constellations) and what was the cause and aim of movements shown by the trajectories. His early studies were on the movements of the population in Asby parish, both long-distance emigration from Sweden to the United States and shorter movements of families from one dwelling to another within the parish. In later studies, he was interested in people's daily movements, such as how they moved at the workplace, bought food in the grocery shop, and left to pick up children at the nursery school (Hägerstrand, 1970; 1985; Ellegård et al., 1977) . Hence, in Hägerstrand's time-geographic approach, geographical movements are of secondary importance: someone wants to leave some place in order to encounter another place to be-in-place and do something. Then, the time-geographical notation system underlines the importance of being stationary somewhere to perform activities bound to that place.
This phenomenon is seldom taken into consideration in transport geography since nothing seems to happen when being-in-place. However, even if the location is the same, time goes by and activities are performed for a time at one place. Movements between places, then, are seen as links, binding activities together into a sequence that has meaning for the individual. The time-geographical notation system offers opportunities to describe any of the time-space of movements in a similar way, irrespective of scale and the type of individual it concerns (Hägerstrand, 1974 ).
Hägerstrand dealt with problems of the increasing need for longer transports in the mid twentieth century. The spread of diseases is an example of problematic side effects of air transportation that were alluded to previously (section 2.7). In the 1950s and 1960s domestic Swedish transport planning was mostly related to the need for roads and how to control traffic flows of traffic (Hägerstrand, 1993a) . He opposed the organization of territorially bounded, local, and specialized planning agencies, since they could not take into consideration either the reasons for the increasing lengths of transport flows generated by modern industries and the increasing motorism, nor the starting points of the transports or where they should end. This reasoning is parallel to his path-breaking conclusions from (Hägerstrand, 2006, p. xii) .
Concluding remarks
Throughout life, Torsten Hägerstrand combined his personal experiences with the fruits of his reading and discussions with colleagues from various scientific disciplines around the world. His work is saturated with an ambition to understand how an ecological view of the world as a whole can be conceived. It relates to the wider philosophical context drawing on classic authors who had been interested in these matters, like Goethe, Hettner, and Ratzel (Hägerstrand, 2009) . He gradually developed the time-geographic approach, its notation system, and its concepts. Already in the late 1960s there was the skeleton of an approach and a world view, but many clarifications and
improvements were yet to be made. Hägerstrand continued to develop concepts for elementary events in time-geography until the very end of his own life trajectory. For long, he had had to face criticism about his focus on limits and constraints. Yet, he maintained his perspective over his lifetime, and today this perspective has re-emerged in the wider scientific community as a major, important challenge in the sustainability debate, for example, on planetary boundaries and resilience thinking (Rockström et al., 2009) One reoccurring concern of Hägerstrand was the fragmentation of the scientific community, especially in the study of the landscape wherein all individuals exist together. Therefore, he was interested in the practical organization of the knowledge production system itself; he was deeply involved in the conditions for interdisciplinary research in Sweden and the problems encountered. He was involved, Hägerstrand argued that many small decisions taken one-by-one and without coordination would, as an aggregate, put the life conditions of mankind at risk (Hägerstrand 1989, p. 195) . He identified the risks at the global level with that kind of decision making and argued that mankind is like a natural force that has become a geological agent, by its own movements actively spreading diseases as a consequence of increasing global mobility (Hägerstrand, 1993b, p. 161) . He did not argue against individual transportation means (both bicycles and fossil fuel cars are of that kind), but he was worried about the aggregate, global consequences on climate and health of the use of fossil fuel. He was concerned about the overload of cars in urban areas where other transport means and alternative activity organization could help overcome the problems. In this endeavor, Hägerstrand's ecological world view, with its coherent conceptual tools and notation system, may yet serve to increase the understanding and ecological breadth of the topic. Now, younger researchers are encouraged to utilize the tools and concepts and to further develop Hägerstrand's ecological, time-geographic approach in order to contribute to a sustainable coexistence of individuals from different populations in the landscape -and transportation is certainly one of the most intriguing challenges in this endeavor.
